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THE FEMALE GENITALIA AND SPERMATHECAE
OF SOME OF THE RHYNCHOPHORA
Herman

O. Sanders'

INTRODUCTION
The Rhynchophora or weevils consist of a large group or series
beetles popularly known as "snout" beetles. They are world-wide

of
in their distribution and fall into eight or nine well defined groups.
To this large assemblage are added many new species each year,
and at the present time it is difficult to positively identify some of the
early described species because their original descriptions have been
made from variable external features. Since 1900 there has been a
decided improvement in systematic work and the taxonomist is beginning to use internal morpohlogical and physiological characters in
combination with external taxonomic features in the description of
new species. There will be a vast improvement in our present day
classification and a better understanding of the phylogenetic relationship when all available characters are used in taxonomic work.
Although this study does not include all the sub-family divisions
of the group, because of their rarity, it does include a majority of the
divisions of the Rhynchophora occurring in North America.
The external genitalia and spermatheca of the female are useful

in taxonomic work, although their importance is frequently no
greater and sometimes less than that of other structural characters.
The principal objections to the use of the spermatheca in taxonomic
work is that they are not available for interpretation without mutilating the specimens; they are of value only when a series of specimens
are available; and because of the small size of some insects, they are
not easy to observe.
While making this study two objectives have been kept in mind:
First, to determine the differences occurring in the spermatheca
of different species and to find if these differences are significant
enough to warrant their future use in classification.
Second, to determine the differences that exist in the external
Editor's Noll'. Ml. Snndeis sul.iiiilled this |>iii>ci as a tliesis to the Dcpai liiifiU of /.oology
ind Kntoniologv of »rit;hani Young riiivi-isilv in iwirli.il fiilfilliiii-nt of the lequiiciiients f<>r the
degree of .Master of S.ion.e. In edilinn lUi- sliidy some hanges and deh-tioiis have been made. Contribution No. 171 from the Oepailment of Zoology and tntoiiiology
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genitalia of as many species as possible to establish the phylo genetic
relationships that exist in the family and sub-family divisions of the
Rhynchophora based on these structures.
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SPECIES STUDIED
Eighty-two species of Rhynchophora, representing sixty genera,
were examined in this study and are listed as they appear in Leng's
Catalogue of Coleoptera of North America. Also included in this
study are seven species from the Philippine Islands and one from
China.
Family

BRENTIDAE

Ectocemus 10-maculatus Montr.
Family

P. Islands. Figs.

PLATYSTOMIDAE

Eurymycter

fasciatus (Oliv.) Figs. 3

&

4.

Phoernicobiella chamaeropis Lee. Figs. 8
Anthribus cornutus Say. Fig. 7.

&

9.

Euparius marmoreus (Oliv.) Fig. 13.
Euparius lugubris (Oliv.) Figs. 5 & 6.
Araeocerus fasciculatus (DeG. ) Fig. 10.
Family

BELIDAE

Ithycerus noveboracensis (Forst.) Figs. 24
Family

& 25.

CURCULIONIDAE

Sub-family rhinomacerinae

Rhinomacer elongatus Lee.

Figs. 11

&

12.

Sub-family rhynchitinae

Rhynchites bicolor Fab. Figs. 14
Rhynchites aeneus Boh. Fig. 16.

&

15.

Sub-family attelabinae

Attelabus rho's Boh. Fig. 20.
Attelabus emails 111. Fig. 19.
Sub-family pterocolinae
Pterocoliis ovatus (Fab.) Figs. 17 & 18.
Sub-family cyi.adinae
Cylas jorniicarius (Fab.) Fig. 23.
Sub-family apioninae
Apion porcatuni Boh. Fig. 21.
Apion rostrum Say. Fig. 22.
Sub-family otiorhynchinae
Eupagoderes nivosus Fall. Fig. 39.

1

&

2.
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Eupagoderes sordidus (Lee.) Fig. 34.
Eupagoderes argctitatus (Lee.) Fig. 40.
Eupagoderes desertus Toin. Fig. 36.
Ophrynstes vittatus (Say) P'ig. 30.
Ophryastes latirostris Lee. Fig. 3L
Ophryastes sulcirostris (Say) Fig. 33.
Milodercs setosus Csy. Figs. 50 & 5L
Melaniomphus alternatus (Horn) Fig. 42.
Dyslobus wasatchensis Tanner. Fig. 4L
Panscopus aequalis (Horn) Figs. 48 & 49.
1

Pandeleteius hilaris (Hbst.) Fig. 35.
Conipsus auricephalus (Say) Figs. 45
Cyphiis placid us Horn. Figs. 37 & 38.
Polydrusus americanus Gyll. Fog. 58.
Scythropus elegans (Couper) Fig. 52.

& 46.

Scythropus californicus Horn. Fig. 53.
Hormorus undulatus (Uhler) Figs. 56 & 57.
Epicaerus wickhami Pieree. Figs. 54 & 55.
Pantomorus pallidus (Horn) Fig. 6L
Pantomorus julleri (Horn) Fig. 62.
Brachyrhinus sulcatus Fab. Fig. 47.
Geoderces inicomptus Horn. Fig. 64.

Episomus lentus Eriehs. Luson P. Islands. Figs. 43 & 44.
Apocyrtus inflatus Eriehs. Luson, P. Islands. Figs. 27 & 28.
Metapocyrtus profanus Eriehs. Luson, P. Islands, Fig. 29.
Metapocyrtus chevrolati Waterh. Luson, P. Islands. Fig. 26.
Metapocyrtus gregarius Eriehs. Luson, P. Islands. Fig. 32.
Hypomeces squamous Fab. Canton. China. Figs. 59 & 60.
Sub-family curculionin.ae
I lypera punctata (Fab.) Fig. 63.
Phytonomus eximius Lee. Figs. 65

&

66.

Phytonomus meles (Fab.) Fig. 68.
Phytonomus nigrirostris (Fab.) Fig. 67.
Phytonomus posticus (Gyll.) Fig. 69.
Lepyrus palustris Scop.

Figs.

92

& 93.

Listronotus callosus Lee. Figs. 73 & 74.
Listronotus caudatus (Say) Fig. 75.
Pissodes strobi (Peek) Figs. 78 & 79.
Pissodes affinis Rand. Fig. 82.
Alcides schonherri .lekel. Luson. P. Islands. Figs. 80
Pachylobius picivorus (CJerm) Fig. 76.
Dorytomus brevisetosus Csy. Fig. 77
Notaris puncticollis Lee. Fig. 83.
Tychius lineelhis Lee. Fig. 72.

Magdalis lecontei Horn. Fig. 84.
Magdalis substriga Fall. Fig. 85.
Magdalis gentilis Lee. Fig. 86.
Ralaninus proboscideus (P^ab.) Fig.
Balaninus caryae lorn. Fig. 90.
Bahininus rectus Say. Fig. 94.
1

87.

&

81.
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Balaninus baculi Chitt. Fig. 91.
Balaninus strict us Csy. Fig. 95.
Balaninus victoriensis Chitt. Fig. 96.

Ant/ionomus scutellaris Lee. Fig. 70.
Ant/ionomus grandis Boh. Fig. 71.
DinocJeus albovestitus Csy. Fig. 97.
Cleonus calandroides (Rand.) Fig. 98.
Lixus concavus Say. Fig. 99.
Lixus scrobicollis Boh. Fig. 101.
Lixus tarniinalis Lee. Fig. 100.
Rhinoncus pyrrhopus Boh. Fig. 89.
Cryptorhynchus parochus (Host.) Fig. 88.
Sub-family thecesterninae

Thecesternus humeralis (Say) Figs. 102

&

103.

Sub-family caeendrinae

Scyphophorus acupunctatus Gyll. Figs. 105 & 106.
Scyphophorus yuccae Horn. Figs. 107 & 108.
Rhondobaenus tredecirnpunctatus (111.) Fig. 109.
Calendra ochreus Lee. Fig. 110.
Calendra costipennis (Horn) Figs. Ill & 112.
Calendra parvulus Gyll. Fig. 114.
Calendra destructor Chitt. Fig. 1 04.
Calendra zear Walsh. Fig. 113.
Family

SCOLYTIDAE

Sub- family scolytinae

Scolytus ventralis Lee. Fig. 115.
Sub-family hylesininae
Dendroctonus terebrans (Oliv.) Fig. 116.
Dendroctonus valens Lee. Fig. 117.

TECHNIQUE
making this study were obtained from
Brigham Young University entomologieal eollection. They were
first plaeed in warm water until they were fully relaxed. The abdomen was removed and the genitalia extended with a pair of foreeps.
The struetures were then plaeed in a weak solution of eaustie potash
and heated until only the eutieular portions remained.
After the speeimens were suffieiently eleared, they were placed
in water and washed to remove the excess caustic potash solution.
The structures were run through an alcohol series (50%, 70%,
85%, 100%), including xylol and earbo-xylol, for dehydration and
clearing the sclerotized structures. The spermatheca was extracted
from the abdomen with a pair of hair-spring tweezers. This was not
done until the structures were suffieiently eleared and ready for
I'he speeimens used in

the

mounting. In this way the struetures were not lost during transfer
in the dehydration and clearing process. Ihe structures were then
mounted on a slide in Canada balsom.
In most eases the external genitalia were mounted to show a
ventral view. The spermatheca was mounted on the same slide with
the external genitalia in order that a comparison of these two structures could be made in each species or series. Since few drawings
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were made before the genitalia were iiiounted, in general, only a
ventral view has been figured. In the tribe Ophryastini the styli are
very small and can be seen only from the lateral aspect and in this
case a lateral view of the genitalia was studied before the organ was
mounted.
The drawings were made by the use ol a bioscope, the outlines
and principal structures being traced and the details filled in later
from under a compound binocular microscope. The spermatheca of all
the species sstudied have been drawn, but it is beyond the scope of
this study to make drawings of all the external genital structures.
The sclerotized areas in the drawings were represented in two
ways, by a solid black area and by unstippled areas. The membraxious
portions were lightly stippled. In certain species the ramus and nodulus portions of the spermatheca was heavily sclerotized, but to show
uniformity this was not included in the drawings. In cases where
both of these structures have been figured, the external genitalia
precedes the spermatheca.

PREVIOUS

The

WORK

writer had access to a fairly complete collection of literature
concerning the Rhynchophora. A review of the literature showed information concerning the genitalia and spermathecae, especially on
the Rhynchophora. to be limited. The use and study of the spermatheca in taxonomy seems to open a new field in which there has
been no comprehensive study of this structure.
Some very valuable contributions were made by the early workers in this field but they were greatly handicapped by the methods in
use at that time. Since the turn of this century some of the best
work has been done because of new morphological methods introduced and the advancement in the use of scientific illustrations.
In 1927 Tanner made a study of the external female genitalia of
the order Coleoptera, including three families of the Rhynchophora.
He found that certain characters of the genitalia were useful guides
in taxonomic work.
In 1931 Dobzhansky made a study of the North American
beetles of the genus Coccinella (Family Coccinellidae) and found the
structure of the external female genitalia to be useful in the determination of species in this genus. Dobzhansky also make a study of
the spermathecae and found that they were of value in separating
many of the species.
Tanner in 1943 made a study of the Sub-tribe Hydronomi and
used the external female genital structures and spermathecae in tlie
description of new species. In this paper the female genital structures
were used in separating members of this sub-tribe and were used
in generic as well as specific separation of members of this sub-tribe.
The latest paper of value that comes to my attention is, "A
Review of the Weevils of the Tribe Ophryastini of America North of
Mexico" by Davis, published in 1947. In this study the male and
female genital structures were studied and found to be of value ni
grouping related species and often in distinguishing individual spe-
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The spermatheca was

dissected out and figured for a few of the
no mention was made as to its function or morphology.
In this study Davis found it very difficuh to separate the genera,
Ophryastes and Eupagoderes, because there was no character which
would hold throughout the group. He states that while the genitalia
vary from one species to another, there seems to be no good genitalic
character that applies well enough to them all to give a reliable point
upon which to base their separation. It is not known if the spermatheca was studied in the separation of the two genera.
cies.

species but

STUDY OF FAMILY AND SUB-FAMILY STRUCTURES

On

the basis of the genitalia and spermatheca the specimens
examined seem to fall into eight and possibly nine well-defined
groups. Since drawings of these structures have been made, only a
brief summary of the characteristics will be given for each group.

FAMILY BRENTIDAE
Figs.
& 2
The spermatheca is

Ectocemus 10-maculatus Montr.

Family Characteristics:

1

large and lightly sclerotized; cornu short coming to a sharp point, sharply hooked
and regular; ducts entering nodulus and ramus portions very close
with no pronounced division between the two. The genitalia is heavily sclerotized; coxites large, styli are small and borne on the distal
membranous portion. Small baculi present extending from the ninth
membranous segment to the coxites. The eighth sternite is greatly

modified.

FAMILY PLATYSTOMIDAE
SUB-FAMILY RHINOMACERINAE (CURCULIONIDAE).

The spermathecae in this
Characteristics of the Group:
group are small and lightly sclerotized; cornu is broad, regular and
not hooked; ducts entering the nodulus and ramus portions are very
close and in some species almost indistinguishable; no marked division between the nodulus and ramus. The genitalia is lightly sclerotized except for the coxites and baculi; coxites heavily sclerotized
and enlarged into a broad tridentate plate on each side; styli are
small and borne on the lateral side between the teeth, except in the
two species, Arthribus cornutus Say and Rhinomacer elongatus Les.,
in which the coxites are not of this form and the styli are much
larger and borne on the distal portion of coxites. Baculi present as
long heavily sclerotized rods.

Using the spermatheca as a criterion, the sub-family Rhinomacerinae has been included in this family. In most other studies
this sub-family has been included in the following group.

FAMILY CURCULIONIDAE
Sub-families: Rhynchitinae, Peterocolinae, Attelabinae.

Characteristics of the Group: The spermatheca is large and
lightly sclerotized and regular, except in Pterocolus ovatus (Fab.)
Figure 18, in which it is very small, slightly sclerotized and crenulate. The cornu is short and broad, not hooked; the ducts leading to
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the nodulus and ramus are close with no distinct separation between
the two portions. The female genitalia are similar and of the compact
type; coxites large and lightly sclerotized; the coxites bear small
terminal styli. There are no baculi in any of the species studied in
this group, except possibly in the Rhynchitinae where the sclerotized
portion of the coxites extend down to the ninth segment. The eighth
segment is modified and lightly sclerotized.

SUBFAMILY CYLADINAE

Fig. 23.

Characteristics of the Sub-family:
The spermatheca is
very small and lightly sclerotized; cornu long, thin, regular and only
slightly hooked; nodulus rudimentary and ramus is slightly developed
and cremdate on the under side and slightly separate from nodulus.
The genitalia is of the compact type and very lightly sclerotized;
coxites are small with lower half slightly chitinized or membranous;
styli are minute and borne on the terminal portion of coxites. The
eighth segment is modified and membranous. On the basis of the
spermatheca this sub-family has been set off in a separate group.
Whether the characteristic used in separating this group from others
is distinctive enough is doubtful, but in this study it will be described as a distinct group.

SUB-FAMILY APIONINAE

Figs. 21

&

22.

Char.\cteristics of the Sub-family:
The spermatheca is very
small and heavily sclerotized; cornu is long and thin, heavily crenulate and sharply hooked; ducts leading to nodulus and ramus are
close with no distinct separation between these two portions. The
genitalia is of the compact type and lightly sclerotized; styli are
small and borne on the terminal portion of the coxites. The eighth

segment

is

membranous.

FAMILY BELIDAE
Ithycerus noveboracensis (Forst.) Figs. 24

&

25

Char.-^cteristics:
The spermotheca is a very remarkable and unusual form. It is a long tube with a rounded head at one
spiral duct enters
end, with the cornu curving sharply upward.
close to the head and at the same place there is a connection with a
rather long tubular gland. The modulus and ramus are highly scleroThe
tized with no pronounced division between the two portions
genitalia is membranous except for the large heavily sclerotized
coxites; styli are small and borne on the terminal portion of the

Family

A

coxites;

no baculum present.

This

is

the only species of the genus, and at the

same time the

known of a very distinct sub-family allied to the AusBelidae. The genitalia and spermatheca of the Ithycerus re-

only species
tralian

semble more closely those of the Curculionidae than they do the
Platystomidae and Attelabidae.

SUB-FAMILY OTIORHYNCHINAE & CURCULIONINAE
No sharp
Characteristics of the Two Sub-families:

line of

demarcation exists between the two sub-families as they are listed in
Leng's Catalogue. Many differences occur in the length of the cornu,
the size of the entire spermatheca, relative development of nodulus
and ramus and in the degree of sclerotization. The general type de-

The Great Basin Naturalist

HERMAN

8

O.

SANDERS

Vol.

XX,

NoS.

1

&2

scribed as one group in which there is much variation. This group
shows a remarkable development over the previous groups in that
the nodulus and ramus are well developed, in most cases, with a
pronounced division between these two portions. In certain species
of this group the ductus receptaculi becomes distinct, while in others
it is very close with the ramus and not developed.
In most cases the nodulus and ramus are heavily chitinized and
often crenulate in many of the species. This group contains both the
elongate and compact forms of tne genitalia, with specimens of the
elongate genitalia contining a baculum. In the species Epicaerus
wickhami Pierce the coxites are almost divided into two segments and
are separated in certain of the specimens examined in this group.

SUB-FAMILY CALENDRINAE
Characteristics of the Sub-family:
The spermatheca is
large wdth the nodulus and ramus heavily sclerotized; cornu is large
and broad with large scallops, evenly rounded and rather deeply
curved. The cornu is hooked only in Calendra destructor Chitt. and
not crenulate in this species. In most cases the nodulus and ramus are
well developed and distinctly separated. Ihe genitalia is of the compact type and lightly sclerotized; styli are small and borne on distal
membranous portion of the coxites. In Scyphophorus acupunctatus
Gyll. the styli are borne on a chitinized prolongation of the coxites,
whereas, in Schphophorus yuccae Horn the most distal portion of
styli are scleratized. The eighth sternite is sclerotized and greatly
modified.

SUB-FAMILY THECESTERNINAE
Characteristics of the Sub-family:
The spermatheca is
very small, narrow and lightly sclerotized; cornu thin, not crenulate
and only slightly hooked; nodulus rudimentary and ramus narrow
and not distinct from ductus receptaculi. The genitalia is of the compact type and lightly scleratized; coxites are large and heavily sclerotized; styli are borne on the terminal portion of the coxites are
small. The eighth sternite is greatly modified.

very

FAMILY SCOLYTIDAE
Family Characteristics: the spermathecae
most simple form of any of the Rhynchophora

in this group are
the
studied. The ducts
entering the spermatheca are very close and in certain species is almost indistinguishable; cornu formed by only a slight bend from the
nodulus and ramus portion and is slightly hooked in only Scolytus
ventralis Lee. The ramus is not distinct from the nodulus.
Species of Scolytus and Dendroctonus were studied but no definite sclerotized genital structures were found. No sclerotization was
observed in studies of other genera.

EXTERNAL GENITALIA
The

lack of uniformity in the published accounts treating the
external female genital structures seem to be partly due to differences in numbering the abdominal segments. The spiracles are useful
structures in determining the segmentation because there are only
eight pairs of abdominal spiracles in most adult beetles. Some authors
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describe the last segment of the abdomen as the tenth while others
believe it to be the eleventh. Tanner (1927) states that there are apparently ten segments in the abdomen of most adult beetles and the
eleventh somite has been disregarded in his study, as it is only to be
found as a membranous remnant around the anal aperture of the
tenth tergite. Snodgrass (1935) believes that the tenth segment is
present in the abdomen of nearly all insects, but its limits are often
difficult to determine because of the frequent union between the
tenth and eleventh segments. The terminology used by Tanner in
his paper on the study of the genitalia of the female Coleoptera seems
to be the most complete and widely used, and will be followed in
this study.
The female genitalia consists of the eighth, ninth and tenth ab-

dominal segments and their modified appendages. The last two segments are withdrawn into the abdomen and are extruded only during
copulation and oviposition. The eighth sternite is in most cases sclerotized in varying degrees except in certain species in which it is
membranous (Figs. 3. 14. 37). In some species it is lightly sclerotized
and in these drawings it has been very lightly stippled. When the
eighth sternite is membranous it is usually setiferous. In certain cases
partly divided by a membranous area down the middle, in some
it is slightly angulate and in others it is rounded and emarginate at
the apex. It is a structure of value in taxonomic work when combined
with other features. Since only a ventral view has been studied the
eighth tergite has not been closely examined, but it was observed that
it has not been modified as extensively as the sternite.
The coxites are ventral appendages on either side of the apex
of the female genital tube, presumably borne by the ninth sternite,
and carrying the styli. They are usually sclerotized and take on
varied forms. Generally they are as just one segment; however, in
Epicaerus wickhami Pierce (Fig. 54) they are divided into two segments separated by a membranous area. This division of the coxites
seems to be an adaptation in connection with the inward and outward movement of the genitalia.
The stylus is a cercus-like appendage borne on the terminal
membranous portion of the coxites. In Scyphophorus acupuenctatus
Gyll. (Fig. 105) the stylus is borne on a sclerotized prolongation of
the coxites. In certain species (Figs. 5, 11, 27, 37) there are rodlike
structures composed of heavy sclerotized shafts extending from the
ninth segment to the coxites. Tanner has proposed that these structures be called baculi. They often act as a support in the elongate
genitalia where the genital tube is lightly sclerotized.
The genital chamber receives the median oviduct and serves as
a copulatory pouch during mating with its external opening being
the vulva. The anus and vulva, in most species, are found in the
membranous tenth segment with the vulva located in the coria between the coxites.
Tanner (1927) in his study of the female genitalia recognized
two typical forms, the compact and the elongate types. The structures
examined in this study belong to these two characteristic patterns. In
it is
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the compact type the structures are close together, short and with
little separation (Figs. 8, 65, 92) while in the elongate type (Figs.
27, 37, 56) they are usually long, membranous and contain baculi for
their support.
The genitalia of this series seem to be the most highly specialized
in the Coleoptera. In many species the only genital structures remaining are the coxites and styli. In the scolytids no sclerotized genital
structures can be found.

MORPHOLOGICAL STUDY OF SPERM AT H EC A
Dobzhansky (1931) made a study of the North American
genus Coccinella (Family Coccinellidae) in which he
genitalia and the spermathecae. In
this study he describes the spermatheca as being clearly differentiated
into the cornu, the nodulus and the ramus. In 1947, Davis made a
similar study of the tribe Ophryastine (Family Curculionidae) and
used the terms adopted by Dubzhansky. Since the work by Davis is
concerned with the Rhynchophora his terminology will be followed
beetles of the

examined the male and female

in this paper.
In the early literature there was some disagreement as to how
the spermatheca arises. It was first suggested that is was an outgrowth
of the uterus itself or that it was derived from a pair of vesicles situated posterior to the eighth segment. Recent studies indicate that it
is primarily an invaginaion of the integument at the posterior end of
the venter of the eighth abdominal segment and is connected with a
long slender duct to the bursa where it joins the oviduct. The bursa
copulatrix is a pouch for the reception of the seminal fluid before it
passes to the spermatheca. This chamber receives the median oviduct
and the duct of the spermatheca into its anterior end. In almost all
cases the spermatheca is found on the right side of the vagina in the
eight abdominal segment. The spermatheca, or receptaculum seminis,
as it is often referred to, is a sac or sperm receptacle which opens dorsally to the vaginal pore, receives the spermatozoa during copulation
and releases them when the eggs are to be fertilized.
The size, shape and degree of sclerotization is highly variable
within the series but it is a characteristic that is unique in structure
distinct in form within a given species. While making this study
of the spermathecae of the weevils other families of Coleoptera were
investigated.
The spermathecae in the Rhynchopora have reached the highest
degree in complexity of form over all groups studied. In the families

and

Carabidae, Tenebrionidae, Scarabaeidae, and Cerambycidae the
spermathecae are very simple in form, lightly sclerotized and the
nodulus and ramus are not well developed. In the family Coccinellidae the nodulus and ramus are well developed and heavily sclerotized.
The scultpure of the walls of the spermathecae, consisting of sclerotized. is well developed in all species studied. Usually the spermatheca
is a single structure as in the Rhynchophora and other Coleoptera but
in some of the insect orders it is paired and often triple. In the Diptera
the triple spermathecae are long and very simple in form.
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As iu most insects the pairing of sexes occurs only once, and since
the egg-laying period may extend over a period of years, it is necessary that a provision be made for the storage of the seminal fluid after
the union of the sexes. As eggs become full-grown each is provided
with a shell before leaving the ovarian tubes. Before an egg is oviposited, one or more spermatozoa is released by the spermatheca and
enter into the egg through an opening in the chorion resulting in
fertilization. This process is believed to take place as the egg passes
from the oviduct into the genital chamber.
Davis has divided the spermatheca into three distinct regions: the
ramus, (Figs. 51, 64, & 100) that portion of the spermatheca receiving the seminal fluid; the nodulus, (Figs. 2. 49. & 93) that portion
having attachment to the spermathecal gland; and the cornu, (Figs.
21, 53, & 63) the distal end of the spermatheca. The ductus receptaculi is found where the sperm duct enters the ramus portion of the
spermatheca. It is an elongation of the ramus and first receives the
seminal fluid before it enters into the ramus. In most cases the ductus
is very distinctive from the ramus as in Figures 40, 55, and 101. In
Figures 76 and 91 the ductus is in very close contact with the ramus
and cannot be readily separated.
In many of the specimens studied the nodulus and ramus are
heavily scleritized where these two ducts enter the spermatheca. This
can very easily be seen in the family Belidae and sub-family divisions
of the Curculionidae. As yet no satisfactory explanation has been
reached why this variation should occur. It is believed that this
scleritized portion of the spermatheca gives added support and aid

when

releasing the spermatozoa.

During copulation the male discharges the seminal fluid into the
genital chamber of the female. The seminal fluid enters the ramus by
a tube leading from the genital chamber and is stored in the spermatheca for future use. When fertilization occurs the spermatheca
releases a certain amount of seminal fluid and this is discharged from
the ramus into a duct leading to the genital chamber. As the egg
passes the opening of the spermathecal duct a small amount of seminal fluid is discharged upon the micropyle. Some sperms enter the
egg through the micropyle and fertilize it. Thus the egg is insemiriated just as it leaves the oviduct. The egg now undergoes its maturation
divisions, and shortly after a sperm nucleus unites with the nucleus
of the ovum, the fertilized egg is ready for development when the

external conditions are favorable.

There is some controversy as to the function of the spermathecal
gland and in most studies no function has been proposed. It seems
logical that it nmst have some control or function in connection with
the seminal fluid. Snodgrass (1935) states that very commonly a
diverticulum of the spermatheca forms a tubular spermathecal gland
secretes a fluid in which the sperms
outer surface of the duct there is a muscular
fibers are sometimes so arranged as to form
paratus for ejecting the sjierms. or a certain

which

are discharged. On the
sheath, and the nmscle
a special pumping apquantity of sperm-con-
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from the oviduct into the

In most all cases the spermathecal gland is large, tubular in form
consists of thick-walled tissue lined with a thin chitinous sac.
Because of their delicate nature many of the sacs were destroyed in
dissecting the spermatheca from the specimen and representative

and

comparison could not be made. In the specimens that were studied,
was found that few differences occurred in this gland with the
most notable difference being in size. Upon close examination of the
spermatheca in many of the specimens, it was noted that a small band
of muscles or fiber appears between the tip of the comu and the
ramus. No function of these fibers has been proposed, but from their
appearance in a freshly relaxed specimen they seem to aid in supporting the spermatheca in the abdomen of the insect.
it

In many species and especially in the sub-family Calendrinae,
the spermathecae are crenulate and highly scleritized. The comu is
usually the most heavily crenulate with large scallops, evenly rounded and rather deeply curved. This is one distinguishing character that
separates this sub-family from the others. In the genus Lixus (Curcu
lioninae) the ramus is the only portion that is crenulate with the
comu being regular. The degree of crenulation seems to be a generic
characteristic of the spermathecae.

SUMMARY
1.
This study of the genitalia and spermatheca of the Rhynchophora has included eighty-two species as listed in Leng's Catalogue
together with seven species from the Philippine Islands and one from

China.
2.
On the basis of the female genitalia and spermatheca the
specimens studied may be divided into eight and possibly nine wellaefined groups. This is in agreement with previous studies.
3.
The evolution of the genitalia has been from the complex to
the simple structures and the spermatheca appears to have evolved
from the simple to the complex and then back to the simple form.
The spermatheca in the family Belidae resembles more
4.
closely that of the Curulionidae than it does the Platystomidae. This
is in agreement with Ting and he suggests a shift of this family from
the position it now holds in Leng's Catalogue.
5.
On the basis of the spermathecae, there is no sharp line of
demarcation between the Otiorhynchinae and Curculioninae.
The spermatheca of the Pterocolinae shows closer relation6.
ship to the Rhynchitinae than it does to the Attlabinae.
The genitalia and spermatheca are useful in taxonomic
7.
work and are of value in generic as well as specific separation.
8.
The value of the spermathecae is limited because the^ are
not available for interpretation without mutilating the specimen,
which in the case of rare or unique specimens would not be advisable.
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EXPL.\NATION OF PLAIES
The various species studied have been grouped in what seems to
be their most logical secjuence based on the external genitalia and the
spermatheca. The figures have been enlarged from the original and
tne magnifications listed for only the spermatheca of each species
examined. Since no drawings were made before the structures were
mounted, only a ventral aspect of the genitalia was figured. Those
areas that are scleritized are indicated in two ways, either by a solid
black area or as unstippled areas. The membranous portions are lightly stippled.

Because of the delicate nature of the spermathecal gland, it often
becomes detached from the nodulus portion of the spermatheca and
for this reason it has not been included in all the drawings. The duct
attaching to the ramus is very long and only a short portion has been
shown. In the drawings the ducts labeled 'spd" represent the place
where the spermathecal gland and duct from the ramus have been
detached from the spermatheca. The ducts attached to the spermatheca are not as heavily scleritized as they appear in certain figures.
In cases where both of these structures are included in the plates, the
genitalia precedes the spennatheca.

The following

abbreviations have been used:

— cornu
— nodulus
(rm) — ramus
(dr) —ductus receptaculi
(spg— spermathecal gland
(spd) — spermatheca duct
(cu)

(nd)

—
—
—
—
—
—

(c)
coxites
styli
(sty)
baculum
(b)
vulva
(v)
eighth stemite
(8ths)
ninth sternite
(9ths)
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Ectocemus lO-rnaculatus Montr. P. Islands. 43x.
Eurymycter fasciatus (Oliv.) 43x. Figs. 3 & 4.
Euparius luguhris (Oliv.) 43x. Figs. 5 & 6.
Anthribus cornutus Say. 11 5x. Fig. 7.
Phoenicobiella chamaeropis Lee. 43x. Figs. 8 &
Araeocerus fasciculatus (DeG. ) 115x. Fig. 10.

Rhinomacer elongatus Lee. 43x.

Vol.

Figs. 10

&

Figs.

1

&

9.

1 1.

Euparius mar moreus (Oliv.) 43x. Fig. 13.
Rhynchites bicolor Fab. 43x. Figs. 14 & 15.
Rhynchites aeneus Boh. 43x. Fig. 16.
Pterocolus ovatus (Fab.) 115x. Figs. 17

&

18.

Attelabus analis 111. 115x. Fig. 19.
Attelabus rhois Boh. 115x. Fig. 20.

Apion porcatus Boh. 115x. Fig. 21.
Apion rostrum Say. 115x. Fig. 22.
Cylas formicarius (Fab.) 115x. Fig. 23.
Ithycerus noveboracensis (Forst.) 115x. Figs. 24 & 25.
Metapocyrtus chevrolati Waterh. P. Islands. 43x. Fig. 26.
Apocyrtus inflatus Erichs. P. Islands. 43x Figs. 27 & 28.
Metapocyrtus prafanus Erichs. P. Islands. 43x. Fig. 29.
Ophryastes vittatus (Say). 43x. Fig. 30.
Ophryastes latirostris Lee. 43x. Fig. 31.

2.

1

&

2
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II

Metapocyrtus gregarius Erichs. Luzon, P.
Ophryastes sulcirostris (Say) 43x. Fig. 33.
Eupagoderes sordidus (Lee.) 43x. Fig. 34.

Islands. 43x. Fig. 32.

Pandeleteius hilaris (Hbst.) 43x. Fig. 35.

Eupagoderes desertus Horn. 43x. Fig. 36.
Cyphus placidus Horn. 43x. Figs. 3 7 & 38.
Eupagoderes nivosus Fall. 43x. Fig. 39.
Eupagoderes argentatus (Lee.) 43x. Fig. 40.
Dyslobus wasatchensis Tanner. 43x. Fig. 41
Melamomphus alter natus (Horn) 115x. Fig. 42.
Episomus lentus Erichs. Luzon, P. Islands. 43x.

Compsus auricephalus (Say)

1

43x. Figs. 45

& 46.

Brachyrhinus sulcatus Fab. 43x. Fig. 47.
Panscopus aequalis (Horn) 43x. Figs. 48 & 49.
Miloderes setosus Say. 43x. Figs. 50 & 51,
Scythropus elegans (Couper) 43x. Fig. 52.
Scythropus californicus Horn. 43x. Fig. 53.
Epicaerus wickkami Pierce. 43x. Figs. 54 & 55.
Horrnorus undulatus (Uhler) 43x. Figs. 56 & 57.
Polyarusus americanus Gyll. 43x. Fig. 58.

Figs.

43

&

44.

&

2
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43x. Figs. 59

Pantomorus pallidus (Horn) 43x. Fig. 61.
Pantomorus fulleri (Horn) 43x. Fig. 62.
(Fab.) 43x. Fig. 63.

Geodarces incomptus Horn. 43x. Fig. 64.
Phytonomus eximius Lee. 43x. Figs 65 & 66.
Phytononius nigrirostris (Fab.) 43x. Fig. 67.
Phytonomus meles (Fab.) 43x. Fig. 68.

Phytonomus posticus (Gyll.) 43x. Fig. 69.
Anthonomus scutellaris Lee. 43x. Fig. 70.
Anthonomus grandis Boh. 115x. Fig. 71.
Tychius lincellus Lee. 43x.

Fig. 72.

Listronotus callosus Lee. 43x. Figs. 73

&

74,

Listronotus caudatus (Say) 43x. Fig. 75.

Pachylobius picivorus (Germ) 43x. Fig.

Dorytomus

76,

brevisetosus Csy. 43x. Fig. 77

Pissodes strobi (Paek) 43x. Figs. 78

XX,

Nos.

III

Hypomeces squamous Fab. Canton, China,

Hyper a punctata

Vol.

&

Alcides schonherri Jekel. 43x. Figs. 80

79.

&

81.

Pissodes affinis.Ran. 43x. Fig. 82.
Notaris puncticollis (Lee.) 115x. Fig. 83.

Magdalis lecontei Horn. 115x. Fig. 84.
Magdalis substriga Fall. 115x. Fig. 85.
Magdalis gentilis Lee. 115x, Fig. 86.
Balaninus proboscideus (Fab.) 43x. Fig. 87.
Cryptorhynchus parochus (Hbst.) 115x. Fig, 88.
Rhinoncus pyrrhopus Boh. 115x. Fig. 89.

&

60.

1

&

2
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Balaninus caryae Horn. 43x. Fig. 90.
Balaninus baculi Chitt. 43x. Fig. 91.
Lepyrus palustris Scop. 43x. Figs. 92

SANDERS

Vol.

IV

& 93.

Balaninus rectus Say. 43x. Fig. 94.
Balaninus strictus Csy. 43x. Fig. 95.
Balaninus victoriensis Chitt. 43x. Fig. 96.
Dinocleus albovestitus Csy. 115x. Fig. 97.
Cleonus calandroides (Band.) 115x. Fig. 98.

Lixus concavus Say. 43x. Fig. 99.
Lixus terminalis Lee. 43x. Fig. 100.
Lixus scrobicollis Boh. 43x. Fig. 101.
Thecesterus humeralis (Say) 43x. Figs. 102 & 103.
Calendra destructor Chitt. 115x. Fig. 104.
Seyphorus acupunctatus Gyll. 43x. Figs. 105 & 106.
Scyphophorus yuccae Horn. 43x. Figs. 107 & 108.

Rhodobaenus tredecimpunctatus
Calendra
Calendra
Calendra
Calendra

(III.)

43x. Fig. 109,

ochreus Lee. 43x. Fig. 110.
costipennis (Horn) 43x. Figs. Ill

&

112.

zeae Walsh. 115x. Fig. 113.
parvulus Gyll. 43x. Fig. 114.

Scolytus ventralis (Oliv.) 115x. Fig. 115.
Dendroctonus terebrans (Oliv.) 115x. Fig. 116.

Dentroctonus valenshec. 115x. Fig. 117.

XX,

Nos.

1
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